Overexpression of acetyl-CoA carboxylase gene of Mucor rouxii enhanced fatty acid content in Hansenula polymorpha.
Malonyl-CoA is an essential precursor for fatty acid biosynthesis that is generated from the carboxylation of acetyl-CoA. In this work, a gene coding for acetyl-CoA carboxylase (ACC) was isolated from an oleaginous fungus, Mucor rouxii. According to the amino acid sequence homology and the conserved structural organization of the biotin carboxylase, biotin carboxyl carrier protein, and carboxyl transferase domains, the cloned gene was characterized as a multi-domain ACC1 protein. Interestingly, a 40% increase in the total fatty acid content of the non-oleaginous yeast Hansenula polymorpha was achieved by overexpressing the M. rouxii ACC1. This result demonstrated a significant improvement in the production of fatty acids through genetic modification in this yeast strain.